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(54) ELECTRIC DOUBLE-LAYER CAPACITOR 
(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electric 
double-layer capacitor that can be configured thinly and 
at the same time can be miniaturized. 
SOLUTION: Power collection metals 20 where an 
activated carbon electrode 10 is bonded are allowed to 
oppose one another, and at the same time a separator 
30 and electrolyte are interposed among them. Further, 
a thermal bonding section 40 such as denatured 
polypropylene or denatured polyethylene is bonded in 
advance to the outermost periphery section of the 
power collection metals 20, the thermal bonding section 
40 is heated and the power collection metals 20 are 
bonded each other for sealing. 
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(54) ELECTRIC DOUBLE-LAYER CAPACITOR 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electric double-layer 
capacitor that can be configured thinly and at the same time can be 
miniaturized. 

SOLUTION: Power collection metals 20 where an activated carbon 
electrode 10 is bonded are allowed to oppose one another, and at the 
same time a separator 30 and electrolyte are interposed among them. 
Further, a thermal bonding section 40 such as denatured polypropylene 
or denatured polyethylene is bonded In advance to the outermost 
periphery section of the power collection metals 20, the thermal 
bonding section 40 is heated and the power collection metals 20 are 
bonded each other for sealing. 
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* NOTICES ♦ 

JPO and NCIPI are not responsible for any 
damages caused by the use of this treuislation . 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The electric double layer capacitor characterized by making a separator and the electrolytic solution intervene among these 
while making the current collection metal on which the activated carbon electrode was pasted up counter, pasting up beforehand heat 
jointing, such as conversion polypropylene or conversion polyethylene, on the outermost periphery of said current collection metal 
further, heating this heat jointing, pasting up mutually and sealing said current collection metal. 

[Claim 2] The electric double layer capacitor according to claim 1 characterized by contacting the tooth backs of said current 
collection metal mutually, connecting said electric double layer capacitor to a serial, and attaining high-tension-izing and high 
capacity-ization. 

[Claim 3] Said heat jointing is an electric double layer capacitor according to claim 1 characterized by functioning as an insulating 
material in an electric double layer capacitor. 



[Translation done.] 
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* NOTICES * 

JPO and NCIPI are no^ responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an electric double layer capacitor. In detail, it is related with the packaging approach 

and the ejection approach of a current collection metal in an electric double layer capacitor. 

[0002] 

[Description of the Prior Art] The electric double layer capacitor is used for the computer used now as an object for backup of 
memory. This electric double layer capacitor has a 300 to 1000 times higher capacity per volume compared with the capacitor which 
has a dielectric in inter-electrode [ which is represented by aluminum electrolytic capacitor ], and it is small, and is large capacity, and 
has the description that a repetition life is long. This electric double layer capacitor has the structure where an electrolyte exists 
between these two electrodes. 

[0003] That is, in order that an electric double layer capacitor may operate by the principle of making a positive electrode and a 
negative-electrode front face carrying out physical adsorption of the anion in an electrolyte, and the cation to a polarizable electrode, 
respectively, and storing the electrical and electric equipment in it, it is required that the surface area of the electrode to which it sticks 
should be large. So, the activated carbon of 1000-3000 (m2/g) is used for specific surface area as an electrode of this electric double 
layer capacitor now. 

[0004] In recent years, it has come to use this electric double layer capacitor widely as a backup power supply of various devices. 
Large capacity-ization is desired also for the electric double layer capacitor used as backup with large-capacity- izing for application. 
At this time, it is desirable in the electric double layer capacitor of large-capacity-izing that things and internal resistance with high 
service voltage are low, and a high current can be passed. 

[0005] The configuration of an electric double layer capacitor is shown in drawing 9 . As shown in this drawing, while the activated 
carbon electrode 1 is stuck on the collector 4 which counters, respectively, in order to prevent the short circuit of two poles among 
these activated carbon electrodes 1, a separator 2 is inserted, and it fills up with the electrolytic solution 3 among these. The ejection of 
the electrical and electric equipment from an electric double layer capacitor has composition taken out direct picking from the tooth 
back of each collector 4 which is two poles, as shown in drawing 7. Moreover, there is also a thing of a confrguration of taking out 
direct picking from the side section of a collector 4. In addition, seal structure is established in order that a actual electric double layer 
capacitor may prevent the leakage of the electrolytic solution 3. 
[0006] 

[Problem(s) to be Solved by the Invention] In recent years, it has come to use this electric double layer capacitor widely as a backup 
power supply of various devices. Large capacity-ization is desired also for the electric double layer capacitor used as backup with 
large-capacity-izing for application, it simultaneously the energy density per weight of a capacitor, and the energy density per volume 
are enlarged, and the attempt which attains a miniaturization in the case of the installation to a device is made. 

[0007] For example, improve to the component of an electrode, the ion amount of adsorption per unit volume is made to increase, and 
the attempt which raises an energy density is made by raising the electrostatic capacity of the capacitor itself Moreover, as a package 
gestalt of a capacitor, it inserts in a metal can from the former, and the packaging by the aluminum laminate film constituted with the 
method which takes out only an electric ejection terminal outside, the aluminum foil looked at by the lithium cell, and a resin film has 
been examined. The outline of the laminating mold capacitor which carried out the many laminatings of the capacitor and the single 
eel of a plate, and constituted it is shown in drawing 10 . 

[0008] This laminating mold capacitor is the structure which surrounded by the packing 7 of the shape of these and a frame while 
carrying out the laminating of the body 5 of a capacitor, put with the pressure plate 6 from both sides further, and was bound tight with 
the bolt 8 and the nut 9, and becomes possible [ raising the withstand voltage of a capacitor unit in proportion to the number of 
laminatings ]. However, in order to extend the area of the contact section leading to intemal resistance if it puts in another way in order 
to reduce intemal resistance (between a polarizable electrode-collector and a eel) since the intemal resistance of a unit also becomes 
large proportionally, the configuration which pinches the ends of a layered product with the thick pressure plate 6, and is bound tight 
with a bolt 8 and a nut 9 was taken. Moreover, sheathing maintenance configuration members other than the above-mentioned 
capacitor of a layered product have weight compared with a capacitor eel, and serve as hindrance of the increment in an energy 
density. In order to raise seal nature with the open air, it is the same even when an aluminum laminate film is used. 
[0009] 

[Means for Solving the Problem] The electric double layer capacitor concerning claim 1 of this invention which solves the above- 
mentioned technical problem is characterized by making a separator and the electrolj^c solution intervene among these, while making 
the current collection metal on which the activated carbon electrode was pasted up counter, pasting up beforehand heat jointing, such 
as conversion polypropylene or conversion polyethylene, on the outermost periphery of said current collection metal further, heating 
this heat jointing, pasting up mutually and sealing said current collection metal. In claim 1, the electric double layer capacitor 
concerning claim 2 of this invention which solves the above-mentioned technical problem contacts the tooth backs of said current 
collection metal mutually, connects said electric double layer capacitor to a serial, and is characterized by attaining high-tension-izing 
and high capacity-ization. The electric double layer capacitor concerning claim 3 of this invention which solves the above-mentioned 
technical problem is characterized by said heat jointing functioning as an insulating material in an electric double layer capacitor in 
claim 1 publication. 
[0010] 

[Embodiment of the Invention] [Example 1] The mimetic diagram of the plate mold electric double layer capacitor concerning the 1st 
example of this invention is shown in drawing 1 . This example shows the most fundamental configuration among the examples of this 
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invention. That is, this plate mold electric double layer capacitor makes a separator 30 and the electrolytic solution intervene among 
these while making the current collection metal 20 on which the activated carbon electrode 10 was pasted up counter, the heat jointing 
40, such as conversion polypropylene or conversion polyethylene, is beforehand pasted up on the outermost periphery of said current 
collection metal 20, and further, carries out heat adhesion of said current collection metal 20 mutually by this heat jointing 40, and 
seals. Here, aluminum foil was used as a current collection metal 20, and the activated carbon electrode 10 has connected electrically. 
[001 1] As a connection method, it is good by all approaches, such as joining heating connection by electro conductive glue, the 
conductive paint, and conductive resin, a method of carrying out aluminum thermal spraying of the electrode surface, and making 
aluminum foil contact, and the approach of applying the electrode itself to aluminum foil. What prepared pore physically and 
chemically is mentioned to a nonwoven fabric thru/or synthetic resin using a cellulose, synthetic resin, etc. as a separator 30. In the 
outermost periphery of such an electric double layer capacitor, heat adhesion of the current collection metal 20 is carried out through 
the heat jointing 40. As heat jointing 40, polypropylene (conversion polypropylene) or polyethylene (conversion polyethylene) etc. 
which carried out conversion from the acid etc. is used so that it may be easy to paste up aluminum. 

[0012] Neither a separator 30 nor the electrolytic solution intervenes in between, but the outermost periphery of an electric double 
layer capacitor means the field where the current collection metal 20 faces mutually. In this example which has the above-mentioned 
configuration, by the heat jointing 40 which is the polypropylene thru/or polyethylene which carried out conversion, while pasting up 
mutually the current collection metal 20 which is aluminum foil, these current collection metal 20 was insulated, and further, since it 
sealed so that the electrolytic solution may not leak (seal), while constituting the electric double layer capacitor very thinly, it was able 
to miniaturize. 

[0013] That is, eel components, such as an end plate (pressure plate) which was being conventionally used for the simple configuration 
by the activated carbon electrode 10, the current collection metal 20, the separator 30, and the heat jointing 40, were able to be made 
unnecessary. Therefore, components mark decrease, cost can be reduced and, moreover, the effectiveness that a defect incidence rate 
is almost lost is done so. Moreover, a small and lightweight capacitor can be constituted now by simplifying the component of an 
electric double layer capacitor in this way. Since the aluminum foil as a current collection metal 20 was especially used also as a 
sheathing object, the large energy density was able to be taken. 

[0014] [Example 2] The mimetic diagram of the plate mold electric double layer capacitor concerning the 2nd example of this 
invention is shown in drawing 2 . Since an electric double layer capacitor has internal resistance lower than a common cell, as it can 
take out a big current, by this example, it takes out electric ejection from a tooth back fundamentally. 

[0015] That is, the tooth back of the current collection metal 20 on which the activated carbon electrode 10 was pasted up is equipped 
with the electric takeoff connection 50, respectively. In addition, other configurations are the same as that of the example 1 shown in 
drawing 1 . Since the electric double layer capacitor was thinly constituted from this example like the example 1 mentioned above, the 
same effectiveness as an example I was done so, and also by taking out the electrical and electric equipment from a tooth back, the 
ohm loss of a terminal area could be pressed down and dependability was able to be raised. 

[0016] [Example 3] The manufacture approach of the plate mold electric double layer capacitor concerning the 1st example of this 
invention is explained with reference to drawing 3 . First, as shown in drawing 3 (a), a separator 30 is inserted for the zygote of the 
current collection metal 20 and the activated carbon electrode 1 0 facing each other and between them so that the activated carbon 
electrode 10 may counter. Next, the electrolytic solution is included between the current collection metal 20, the activated carbon 
electrode 10, and a separator 30, and the seal configuration of a capacitor is made to complete by carrying out heat adhesion of the 
heat jointing 40 in the outermost periphery further, as shown in drawing 3 (b). 

[0017] Here, as shown in drawing 3 (a), as for the heat jointing 40, it is desirable to make the outermost periphery of the current 
collection metal 20 paste as a heat adhesive film 41 beforehand. The **** adhesive film 41 pasted up on the outermost periphery of 
the current collection metal 20 pastes up the current collection metal 20 mutually as heat jointing 40 with heating at a heater 60. By the 
heat jointing 40 which is the polypropylene thru/or polyethylene which carried out conversion Hke the example 1 mentioned above in 
this example, while pasting up mutually the current collection metal 20 which is aluminum foil, these current collection metal 20 was 
insulated, and in order to seal so that the electrolytic solution may not leak (seal), while being able to reduce other eel components and 
constituting the electric double layer capacitor thinly further, it was able to miniaturize. 

[001 8] [Example 4] The plate mold electric double layer capacitor concerning the 4th example of this invention is shown in drawing 

4 . This example makes still more reliable the insulating configuration of the outermost periphery of an electric double layer capacitor 
as compared with an example 3. 

[0019] That is, as shown in drawing 4 , heat adhesion of the polypropylene which it not only carries out heat adhesion beforehand, but 
carried out conversion of the polypropylene which carried out conversion, or the heat adhesive film 41 of polyethylene to the 
outermost periphery inside the current collection metal 20, or the heat adhesive film 42 of polyethylene is carried out also at the 
outermost periphery of the outside. In addition, other configurations are the same as that of the example 3 shown in drawing 3 . In this 
example, the heat adhesive film 41 not only can paste up the current collection metal 20 mutually as heat jointing 40, but does so the 
effectiveness that it can carry out certain [ of the insulation of the outermost periphery of an electric double layer capacitor ] further 
with the heat adhesive film 42, like the example 3 mentioned above. 

[0020] [Example 5] The plate mold electric double layer capacitor concerning the 5th example of this invention is shown in drawing 

5 . This example is the case where the electrical and electric equipment does not need to be taken out fi'om a tooth back. That is, as 
shown in drawing 5 , an insulation is constituted by sticking a rear spring supporter, the polypropylene which carried out conversion, 
or the heat adhesive film 43 of polyethylene on the whole surface for the tooth back of the current collection metal 20. In addition, 
other configurations are the same as that of the example 3 shov^ in drawing 3 . In this example, it does so the same effectiveness as 
the example 3 mentioned above, and also it not only can carry out the authenticity of the insulation of the outermost periphery of an 
electric double layer capacitor further with the heat adhesive film 43, but does so the effectiveness that a rear-spring-supporter 
insulation is ensured on all over the tooth back of the current collection metal 20. 

[0021] [Example 6] The mimetic diagram of the plate mold electric double layer capacitor concerning the 6th example of this 
invention is shown in drawing 6 . This example attains high-tension-izing and large capacity-ization by combining two or more 
electric double layer capacitors concerning the example 1 mentioned above. 

[0022] That is, by this example, since the single electric double layer capacitor shown in the example 1 can take out the electrical and 
electric equipment from a tooth back, as shown in drawing 6 , it accumulates two or more single electric double layer capacitors 
shown in the example 1 as a single eel capacitor. Other configurations are the same as that of the example 1 shown in drawing 1 . 
Since the electric double layer capacitor was thinly constituted from this example like the example 1 mentioned above, the same 
effectiveness as an example 1 was done so, and also high-tension-izing and large capacity-ization have been attained only by 
accumulating two or more single eel capacitors, preventing enlargement. 

[0023] [Example 7] The mimetic diagram of the plate mold electric double layer capacitor concerning the 7th example of this 
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invention is shown in drawing 7 . This example starts amelioration of an example 6. In the example 6, for each single eel capacitor of 
every, although the current collection metal 20 which is aluminum foil was required, the current collection metal 20 is shared between 
this example between adjoining single eel capacitors. 

[0024] That is, by forming the heat glue line 40 which consists of the polypropylene or polyethylene to which both sides of the current 
collection metal 20 which is aluminum foil were made to prepare, combine and carry out conversion of the activated carbon electrode 
10, it is small and the electric double layer capacitor of high tension is created. Since the electric double layer capacitor was thinly 
constituted from this example like the example 1 mentioned above, the same effectiveness as an example 1 was done so, and also two 
or more single eel capacitors were accumulated, and high-tension-izing and large capacity-ization have been further attained by 
common use-ization of the current collection metal 20, preventing enlargement further as compared with an example 6. 
[0025] [Example 8] The mimetic diagram of the plate mold electric double layer capacitor concerning the 8th example of this 
invention is shown in drawing 8 . This example is an example of parallel connection. That is, while arranging superficially the electric 
double layer capacitor 60 concerning the example mentioned above, the parallel connection foil 70 is contacted to those both sides. 
[0026] Thus, in this example, when you do not need an electrical potential difference by electronic equipment etc., a flat surface can 
be simply covered with the electric double layer capacitor 60, and it can bundle up from the upper and lower sides through the parallel 
connection foil 70, and can collect electrical and electric equipment. Moreover, when enlarging area of a capacitor, there is also an 
advantage that a configuration can be completed by the ability of a thin capacitor to be simply stood in a line. 



[Effect of the Invention] As mentioned above, according to this invention, as concretely explained based on the example, by heat 
jointing which is the polypropylene thru/or polyethylene which carried out conversion, while pasting up the current collection metal 
mutually, these current collection metal was insulated, and since it sealed so that the electrolytic solution may not leak, while 
constituting the electric double layer capacitor very thinly, it was able to miniaturize further. 



[Translation done.] 
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♦ NOTICES • 

JPO and NCIPZ are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram of the plate mold electric double layer capacitor concerning the I st example of this invention. 
[Drawing 2] It is the mimetic diagram of the plate mold electric double layer capacitor concerning the 2nd example of this invention. 
[Drawing 3] It is the explanatory view of the manufacture approach of the plate mold electric double layer capacitor concerning the 
3rd example of this invention. 

[Drawing 4] It is the sectional view of the plate mold electric double layer capacitor concerning the 4th example of this invention. 

[Drawing 5] It is the sectional view of the plate mold electric double layer capacitor concerning the 5th example of this invention. 

[Drawing 6] It is the mimetic diagram of the plate mold electric double layer capacitor concerning the 6th example of this invention. 

[Drawing 7] It is the mimetic diagram of the plate mold electric double layer capacitor concerning the 7th example of this invention. 

Prawing 8] It is the mimetic diagram of the plate mold electric double layer capacitor concerning the 8th example of this invention. 

[Drawing 9] It is working-principle drawing of an electric double layer capacitor. 

[Drawing 10] It is the sectional view of the conventional electric double layer capacitor. 

[Description of Notations] 

1 0 Activated Carbon Electrode 

20 Current Collection Metal 

30 Separator 

40 Heat Jointing 

41, 42, 43 Heat adhesive film 

50 Electric Takeoff Connection 

60 Heater 

70 Parallel Connection Foil 



[Translation done.] 
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[Drawing 1] 
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[Drawing 2] 
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[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 



http ://www4.ipdLncipi .go .jp/cgi-bin/tran_web_cgi_ejj e 



12/12/2005 



JP,2002-313679,A [DRAWINGS] 




Prawing 6] 

10 




4 mitm 

rPrawing 8] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran__web_cgi_ejje 



JP,2002-313679,A [DRAWINGS] 



Page 3 of 3 




[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 



12/12/2005 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ I^GE CUT OFF AT TOP, BOTTOM OR SffiES 

p faded text or drawing 

□Burred or illegible text or drawing 

□ skewed/slanted IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ Gj6lY SCALE DOCUMENTS 
/INES OR MARKS ON ORIGINAL DOCUMENT 

REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



